• Group model building (GMB) is a means of engaging diverse stakeholders in a process for jointly understanding and addressing complex issues, such as disease prevention and health promotion • Evaluations of GMB suggest the tool is useful for increasing engagement in systems practices, as well as increasing confidence in the use of systems ideas • GMB is also an efficient process, despite the time required to engage in the group processes
Introduction
Readers who are familiar with the Foresight obesity map will remember their impressions when first encountering the diagram (Figure 1 ). 1 With 100 or so causal factors, and 300 or more connections linking each cause to one or more of the others, the Foresight diagram is a complicated, almost incomprehensible web of interconnectedness that depicts the drivers of obesity prevalence and the ways in which they depend on each other. The diagram is brilliantly useful in demonstrating the complexity of factors driving the current obesity trend, but the scale and number of interactions in the diagram make it difficult to see how one might use it in any practical way to develop systemic approaches to obesity prevention.
Growing appreciation of the complex nature of obesity prevention -and chronic disease prevention more generally -is driving calls for the increased use of systems theory and methods. This is especially evident in the creation of The Australian Prevention Partnership Centre, which is taking a systems approach to preventing chronic disease. The issues we face in public health often have multiple interconnected causes, and they involve multiple agencies and organisations with different agendas and sometimes different views on the nature of the problem to be addressed and the best way of intervening. Interconnections mean that partial solutions tried in one part of the system often have unanticipated consequences elsewhere.
The Foresight diagram encapsulates this systemic view of the world, but how are we to make sense of it all or do anything with it? Even if you were already enthused by the idea of systems, how do you avoid being daunted by the language, the unfamiliar concepts and the challenge of thinking about public health in so different and complex a manner? The Foresight diagram does not really help beyond giving a reason for the common feeling of being overwhelmed.
The secret is in recognising that the real power of the Foresight approach lies not in the causal loop diagram itself but in the process undertaken to get there (and beyond). In this paper, we describe one approachgroup model building (GMB) -which is used to ground systems theory in the experience of policy makers and practitioners. GMB does not provide all the answers, but it can be used to develop capacity to understand systems concepts, and to support systems practice. 
What is group model building?
GMB is just one of a number of ways of engaging stakeholders in the development of causal loop diagrams and other system dynamics models.
2,3 Vennix 2 defines GMB as "a process in which team members exchange their perceptions of a problem and explore questions such as: what exactly is the problem we face? How did the problematic situation originate? What might be its underlying causes? How can the problem be tackled?" It is a collaborative effort, potentially involving decision makers, technical experts, community members and so on, along with the modellers. A facilitated process is used, involving several scripted group exercises 4 to develop a visual depiction of a problem of interest (e.g. the drivers of chronic disease) that can be used to guide policy and practice. 5 The exercise can end with the construction of a causal loop map such as the Foresight diagram; however, this is usually just the first stage in a longer process spanning several months that eventually leads to identifying and evaluating systemic options for intervention, taking action on the problem, reflecting on the results, and then rethinking the problem in a new iteration.
The participatory process provides a practical means of introducing the core ideas of the systems approach to stakeholders and fosters a shared understanding of the problem to be addressed. Engagement of decision makers is also thought to engender a sense of confidence in using systems concepts and a common ownership of the solutions that emerge.
The literature shows that GMB is often used in the pursuit of improved understanding of the problem being investigated 6 , and is tied to subsequent identification of more effective and readily implementable intervention strategies. 7, 8 Rouwette and colleagues 9 have suggested that organisations that are introduced to systems modelling processes in GMB exercises are reliably able to continue using sophisticated modelling methods afterwards.
How do you group-build a model?
The content of any GMB exercise varies according to the demands of the problem and the preferences of the facilitator. However, common procedures can be seen in most efforts. 10 These include: 1. Articulating the problem 2. Formulating dynamic hypotheses about how the system's behaviour is changing over time 3. Formulating a system dynamics model 4. Testing the model 5. Formulating potential strategies and evaluation.
Steps 1 and 2 tend to be qualitative, whereas steps 3-5 tend to be more quantitative.
Step 3 marks the transition from a causal loop diagram, which is a qualitative descriptive of the causes of the problem being examined, to a stock and flow diagram, which allows simulation of the consequences of possible solutions. The systems field is currently divided on the merits of causal loop diagrams, some arguing that they are an intuitive introduction to systems thinking, and others arguing that they are a distraction that may be misleading.
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The facilitated group sessions involve both stakeholders and technical experts. A range of nominal group techniques is employed to uncover hidden assumptions, reveal differences in the language people are using, tabulate information and evidence on the dynamic nature of the problem being addressed, and more. All of this is aimed at creating a consensus view about which model of the system of interest can be constructed.
Does group model building work?
The promise of GMB is well understood, but is the potential fulfilled in practice? There is now a large number of reports of GMB exercises that provide some evidence. Rouwette and colleagues 9 reviewed 107 cases of GMB where there was both some report of the process undertaken and some assessment of the results. There are problems with the dataset. For example, more than 80% of the papers included in the review described qualitative case studies that were largely based on observational data. Quantitative assessments tended to rely on post-test surveys, with only three studies employing a pre-test/post-test design. Statistical testing was therefore largely absent.
So, with the usual cautions in mind, what does the evidence show? The results are generally positive, although one needs to bear in mind that not every study reports on all dimensions of effect. Reactions to the exercises tend to be warm and supportive, with reports of improved organisational climate and team coherence. Insight is gained into the problem being addressed and the possible solutions. Consensus is also created in many studies, with commitment to take action. Studies report improvements in communications, although it is questionable whether the exercises help to develop a shared or common language. Finally, there is agreement that the GMB approach is an efficient means of addressing complex issues, despite the time required to participate in the exercises.
Where next?
At the Centre of Excellence in Intervention and Prevention Science, along with colleagues from Deakin University and financial support from the Johns Hopkins Global Center on Childhood Obesity, we are exploring whether a much less intensive but still hands-on workshop to introduce basic systems concepts can improve the confidence of health promotion practitioners in thinking about and using systems ideas. Early insights from that work are consistent with the review evidence. The Australian Prevention Partnership Centre is also considering whether the GMB approach might be used to facilitate engagement among policy makers, practitioners and researchers, and to support the development and implementation of effective systems-change interventions to tackle chronic disease.
